CLAIMS 



1 . ^ method for etching a semiconductor substrate using a germanium hard mask, 
comprising the steps of: 

fornung a dielectric layer over a major surface of the semiconductor substrate; 
depositing a layer of metallic germanium over the dielectric layer; 
patterning the layer of metallic germanium to form the germanium hard mask; 
selectivel^etching the dielectric layer through the germanium hard a mask to 

forni an opening in the dielectric layer; and 
selectively etcftmg the semiconductor substrate through the opening in the 

dielectnctlayer. 

2. The/n^hVl as claimed in claim 1, further comprising the step of stripping 
awa^hal^W of metallic germanium after performing the step of selectively 
etchingthe dielectric layer. 

3\ The method as claimed in claim 2, the step of stripping away the layer of 
\ metallic germanium including the steps of: 
\ oxidizing the layer of metallic germanium to form a layer of germanium oxide 
\ therefrom; and 

removing the layer of germanium oxide. 

4. TheViethod as claimed in claipi 3, the step of removing the layer of 
germanium oxMe including rising the semiconductor substrate in water. 
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The method as claimed in claim 2, the step of stripping away the layer of 
metallic germanium including stripping away the layer of metallic germanium 
before performing the step of selectively etching the semiconductor substrate. 



e method as claimed in claim 1 , the step of depositing a layer of metallic 
gennanium including depositing the layer of metallic germanium having a 
thickness between approximately 40 nm and approximately 500 nm. 

The method as claimed in claijn 1, the step of patterning the layer of metallic 
germanium rarther including the steps of: 

depositkiga pHoto resist layer over the layer of metallic germanium; 
exposin&and de^g loping the photo resist layer to form a photolithography 
irftd§e; 

etching the layer ofWtallic germanium through the photolithography image. 

The method as claimed in claim 1, the step of forming a dielectric layer further 
including the steps of: 

forming a pad oxide layer having a thickness between approximately 5 nm and 
approximately 30 nm over the major surface of the semiconductor 
substrate; 

depositing a nitride layer having a thickness between 50 nm and approximately 

300.11m over the pad oxide layer; and 
depositing a rr^sk oxide layer having a thickness between 800 nm and 
approximately 3,000 nm over the nitride layer. 
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10. 



A Jtaethod for fabricating a semiconductor device, comprising the steps of: 
formW a dielectric stack over a major surface of a semiconductor substrate; 
depositing a metallic germanium layer over the dielectric stack; 
patterning\he metallic germanium layer to form a germanium hard mask over 
the dielectric stack; 

etching the dielectric stack through germanium hard mask to form a dielectric 

hard masloover the major surface of the semiconductor substrate; 
etching the semiconductor substrate through the dielectric hard mask; 
forming doped regions imdie semiconductor substrate; and 
forming dielectric and concmQtive structures over the semiconductor substrate. 



The 
away 
and befo- 




claimed in claim 9, further comprising the step of stripping 
lie germanium layer after the step of etching the dielectric stack 
ep of etching the semiconductor substrate. 



1 1 . "\ The method as claimed in claim 10, wherein the step of stripping away the 
metallic germanium layer includes the steps of: 

sing the metallic germanium layer; and 
rising the semiconductor substrate in water. 
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12. The method as claimed in claim 9, wherein the step of depositing a metallic 
germanium layer includes depositing the metallic germanium layer having a 
thickness between approximately 40 nm and approximately 500 run in a 
chemical vapor deposition process. 

13. The method as qaimed in claim 9, wherein the step of patterning metallic 
germanium layer toirther includes the steps of: 
depositing a photoresist layer over the metallic germanium layer; 
exposing and^evdc^ing the photo resist layer to form a photolithography 

etching the metallic geranium layer through the photolithography image. 

l$\ The method as claimed in claim 9, wherein the step of forming a dielectric 
stack further includes the stepsof: 

^forming a pad oxide layer having a thickness between approximately 5 nm and 
approximately 30 nm on the major surface of the semiconductor 
substrate; 

deposing a nitride layer having a thickness between 50 nm and approximately 

nm on the pad oxide layer; and 
depositing ^mask oxide layer having a thickness between 800 nm and 
approximately 3000 nm on the nitride layer. 
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15. A method for etching a semiconductor wafer, comprising the steps of: 
providing the semiconductor wafer having a major surface; 

forming^ dielectric stack over the major surface of the semiconductor wafer; 

forming a germanium hard mask over the dielectric stack; 

etching the dielectric stack through germanium hard mask to form a dielectric 

hard ma& over the major surface of the semiconductor wafer; and 
etching the semiconductor wafer through the dielectric hard mask. 

1 6. The method as claimed in claim 15, wherein the step of forming a germanium 
hard mask includes the steps of: 

depositing a l^er of metallic germanium having a thickness equal to or greater 

than approximately 40 nm over the dielectric stack; 
pattemklg^he layer of metallic germanium to form the germanium hard mask. 



17. The mettej^s claimfed in claim 16, wherein the step of patterning the layer of 
metallic germanium further includes the steps of: 
depositing a photo resiswayer over the layer of metallic germanium; 
patterning the photo resist >ayer to form a photolithography mask; and 
etching the layer of metallicVermanium through the photolithography mask. 
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18. T^h^Vethod as claimed in claim 16, further comprising the step of stripping 
germanium hard mask after etching the dielectric stack and before 
semiconductor wafer. 

19\, The method as claimed in claim 18, wherein the step of stripping away the 
germanium hard mask includes the steps of: 

oxidizing the layer of metallic germanium to convert the layer of metallic 

germanium into a layer of germanium oxide; and 
removing Cte layer of germanium oxide. 



20. The method as craimed in claijp 1 9, wherein the step of removing the layer of 
germanium oxide indudes rising the semiconductor wafer in water. 
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